Background: The process of skin aging may be classified into intrinsic and extrinsic aging or photoaging. The first is a natural and gradual process. The second is triggered by environmental factors such as excess sun exposure. There are many therapeutic modalities that can improve skin aging. These modalities may be divided into topical agents and procedural agents. Radiofrequency (RF) is one of good procedural modalities to improve skin aging.
Introduction
THE process of skin aging may be classified into intrinsic and extrinsic aging or photoaging. Intrinsic aging is a natural and gradual process, while extrinsic is triggered by environmental factors as excess exposure to sunlight. Both cause morphological and biomechanical changes in skin [1] . There are many therapeutic modalities that can improve skin aging. These modalities are either topical agents or procedural agents. Procedural agents include microdermabrasion, chemical peeling, lasers, and radiofrequency [2] . Radiofrequency (RF) is an effective tool for skin tightening and laxity reduction [3, 4] . RF relies on the electric property of the tissue and does not require specific chromophore. Therefore, RF is safe for all skin types [5] . The mechanism of RF is to stimulate neocollagenesis by heat production in deep layers of the skin and subcutaneous tissue [6] .
Patients and Methods

Patients:
This study included ten patients with facial wrinkles, who didn't receive any previous cosmetic treatment or facial surgery. Patients accepted to be included in this study and signed a written consent. All the patients were selected from Out Patient Clinic of Dermatology and Venereology, Tanta University Hospitals during the period from October 2016 to February 2018.
Methods:
All patients were subjected to the following: 1-Complete history taking including personal history (age, sex, occupation, marital state and special habits), history of sun exposure, family history, present history for any medical condition, and past history of any treatment of rejuvenation in the last six months.
2-Through general and cutaneous examination.
3-Routine laboratory investigations were done
including random blood glucose level, bleeding and coagulation time, the patient with abnormal findings were excluded. -The treatment areas were cleaned with alcohol prior to the treatment.
-No anesthesia, including topical anesthesia, was utilized during this study.
-Ultrasound gel was applied to all treatment areas. The handpiece of the device (The Viora REAC-TION TM-USA) was then gently applied to the treatment area to create constant, uniform coupling Fig. (1) . -Treatment was applied according to the protocol for the specific treatment area. For lower face and perioral regions, modes I and II (0.8 and 1.7MHz, respectively) were used, while forehead and cheekbone areas, superficial frequency was used (mode III, 2.45MHz).
-The probe was moved over each treatment area in circular manner to uniformly heat the area.
-Each treatment session duration lasted an average of 25 minutes.
Post-treatment care:
-Patients were instructed to apply anti-inflammatory ointment immediately after session followed by application of a bland moisturizer for few days.
-All the patients were instructed to apply sunscreen with (SPF 30) or more to the entire face before exposure to sun.
-All the patients were advised to avoid the use of other rejuvenation modalities during the study.
-Any possible complications, including edema, erythema, burning sensation, hypopigmentation, hyperpigmentation, infection, and scarring were recorded at each visit. Mohammed, et al. 3885 Histopathological evaluation of the treatment efficacy: Punch biopsy:
Punch skin biopsies (two mm) were taken from every patient before treatment and the other skin biopsy were taken after the last session.
The pre-treatment skin biopsies were examined by routine hematoxylin and eosin stains (H & E) then immunohistochemical examination for both pretreatment and post-treatment skin biopsies using Matrix Metalloproteinase 1 (MMP 1) to detect its expression in the studied cases and to evaluate treatment-induced changes.
Immunohistochemical staining [8] :
A-The antibody used: Matrix Metalloproteinase 1 mouse monoclonal antibody (MMP-1 Antibody (6A5)).
B-Immunohistochemical staining procedure:
-The paraffin sections were deparaffinized, hydrated, and placed in 10% H2O2 to block endogenous peroxidase activity.
-Unmasking of antigenic sites was carried out by transmitting sections into a jar containing 0.001 mol/l citrate buffer (pH 6).
-This was followed by boiling in a microwave for four min at temperature grade VIII followed by two min at grade II. Blocking with serum blocking solution for ten min was performed.
-Slides were incubated with the primary antibody (MMP-1 proteins) at room temperature for two hr.
-After washing they were incubated with biotinylated secondary antibodies (ABC Kit, 1:200). Freshly prepared.
-Diaminobenzidine was used as a chromogen.
-Sections were incubated with diaminobenzidine for ten min and then washed with tap water, counterstained with hematoxylin, dehydrated, and mounted.
C-Interpretation of immunohistochemical staining [9] : Immunoreactivities were semiquantitatively evaluated as *"negative" (-) when no positive cells were found.
*"Mild" (+) when positive cells accounted for <25% of the total number. *"Moderate" (++) when 21% to 50% of cells were positive.
*"Diffuse" (+++) when <50% of cells were positive.
Statistical analysis of the data [10] :
Data were fed to the computer and analyzed using IBM SPSS software package Version 20.0. (Armonk, NY: IBM Corp) [11] . Qualitative data were described using number and percent. The Kolmogorov-Smirnov test was used to verify the normality of distribution quantitative data were described using range (minimum and maximum), mean, standard deviation and median. Significance of the obtained results was judged at the 5% level.
Results
This study included ten females. Their ages ranged from 25-50 years with a mean ± SD 36.10± 6.92 and median 38. Skin phototyping for patients according to Fitzpatrick classification, three patients (30%) were phototype II, six patients (60%) were phototype III and one patient (10%) was phototype IV.
Evaluation of efficacy of therapeutic procedures:
According to Glauge's score, two patients (20%) were grade II and eight patients (80%) were grade III and after RF treatment two patients (20%) became grade I and eight patients (80%) became grade II (Table 2) . Regarding patient satisfaction after treatment, the mean was ±SD 45±7.07 and median 50.
The degree of improvement according to doctors' opinion ranged from 40-50% with a mean ±SD 44± 15.16 and median 40 (Table 3) .
There was significant difference in improvement in Glauge's score, patients' satisfaction and doctors' opinion after than before treatment. 
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The Efficacy of Radiofrequency in Facial Rejuvenation Regarding side effects, five patients (50%) experienced pain sensation and two patients (20%) had transient erythema.
Histopathological results: Haematoxyline and eosin:
Pretreatment H & E sections showed epidermal atrophy, thin dermoepidermal junction and decreased amount of dermal collagen.
After RF, sections showed mild increase in dermal density and number of collagen fibers, mild increase in thickness of dermoepidermal junction and dermal thickness.
Matrix metalloproteinase 1 (MMP1) expression:
Pre-treatment sections showed focal (+) expression of MMP1 in all groups. After treatment, focal (+) expression in eight patients (80%) and moderate 
Discussion
There are two main types of skin aging: Intrinsic and extrinsic (photoaging). Extrinsic aging is exacerbated by environmental factors such as sun exposure and smoking. Intrinsic aging represent the genetic background and increased by time [12] .
Many anti-aging agents and interventions have been introduced for improvement of aged skin, including topical agents, chemical peeling, dermabrasion laser and light therapy and radiofrequency devices [13] .
Radiofrequency devices represent a valuable and non-invasive technology in treatment of skin aging, as it is a safe and effective treatment for a wide range of skin problems such as wrinkle reduction, cellulite improvement, laxity, body and skin contouring improvement [14] . Radiofrequency thermal energy seems to have various biological effects including immediate effects on collagen structure and fibroblast stimulation leading to synthesis of new collagen and elastic fibers [15] .
The Efficacy of Radiofrequency in Facial Rejuvenation
The aim of this work was to evaluate the efficacy and safety of RF in facial rejuvenation.
In this study the percentage of patients' satisfaction was 30-50% with the mean ± SD 45 ±7.07 and median 50. The degree of improvement according to doctors' opinion, ranged from 40-50% with a mean ± SD 44± 15. 16 and median 40. According to Glogau's score, two patients (20%) were grade II and eight patients (80%) were grade III and after RF treatment, two patients (20%) became grade I and eight patients (80%) became grade II.
Fritz et al., (2004) report a study comparing multiple RF treatments to a single RF treatment, for mild to moderate laxity of face. They assumed that two RF treatments produced significantly better results than a single treatment, with overall improvements were modest in the two groups [16] . Another study contained 16 females reported the following results, in treatment of the jowls, a moderate improvement (51-75%) was recorded in two of the patients and a significant improvement (>75%) in one patient. In treatment of the cheeks, a moderate improvement (51-75%) was recorded in three of the patients and a significant improvement (>75%) in two [17] . Friedman and Gilead, (2007) used the combination of a unipolar handpiece and a bipolar handpiece for facial rejuvenation with moderate to significant improvement in 69% of the patients [18] . Yin et al., (2015) mentioned that the explanation of decreased response and satisfaction of participants in follow-up visits with RF treatment is due to delayed neocollagenesis and long-term wound-healing process, with slowly progressive changes [19] .
Regarding MMP1 expression for this group, after treatment, focal (+) expression in eight patients (80%) and moderate (++) expression in two patients (20%). There was no statistical significance in MMP 1 expression after than before RF treatment.
El-Domyati (2011), showed a modest increase in epidermal thickness at the end of treatment and after 3 months from last session, especially in the granular cell layer with a significant increase in both type I and III collagens [2] .
Regarding side effects, immediately after session, the treated skin of all cases showed mild erythema, which was temporary. No burns or post inflammatory hyperpigmentations were detected. No additional adverse events were noted [20] . In our study, patients experienced mild pain and transient erythema.
Conclusion:
In conclusion, RF is an effective and tolerable procedure that can be used to tighten skin, and reduce facial skin laxity and fine wrinkles. This tool stimulates collagen formation and improve the clinical, and histopathological signs of aging, with the advantage that it's non-invasive procedure and with little downtime.
Recommendations:
1-Other studies are recommended to be done with larger number of patients and more number of sessions.
2-Well-designed controlled studies are required to determine the long term effectiveness of these procedures and to compare other procedures that also promote facial rejuvenation.
3-Standardization of a regimen for managing skin aging on both prophylactic and therapeutic levels.
